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(57) Abstract 

™™H t ^ 0 c l 1 3 ; 2 " a ]. benZim ^ aZOle , derivatives presented by general formula (I), which act specifically on metabotropic glutamate 
Sl"^ U ^ Ul n ° Ve ' """P 0 ™* useful « intermediates for the synthesis of the derivatives wherein, Rl is optionally 

each ind^n^ h h^"^ m »-^ ao - ^nylamino, or the like; R2 is hydrogen, lower alkyl. or the like; and R3, R4 ano R5 
each independently hydrogen, lower alkyl, or the like. 
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5>»li, fS%3®*ttttfe£f;&^Tttf££2M£ LTil^L^ (Mayer 
M. L. and Westbrook G. L, Prog. Neurobiol., 28(1987)197-276) 0 Si£(DSr3SlcJ: y , 

(Hollmann M. and Heinemann S., Annu. Rev. Neurosci., 17(1994)31-108) „ 

1^5) l-(4, aft'>S<itmG I uRI^lmG I u R 8 0>^& & 8 
:?##£T&C<t#$fr&£;rT.Tl^o mG I u Rli, G $ >/\°>7 ft£tfr L T*X* U 
— trCt#&L, -f /v I — JU3'J>®! (i P3) <nm.£., U^xSlznf&to^to-hfris 
^A^^->OS)M^{£ii-r^g^ (mG I u R 1 SU'mG I u R 5 ) <h, G i £ 
^StftSL c AMPl4$}iPi|ljtSS§«: ( mG I u R 2 , mG I u R3, mG I u 
R4, mG I U R6, mG I uR7MmG I uR8) t IZftmZ *l£„ CilbSlft 

I*, ^h'Fti^tii&mmftiii&TjkL, m*-i£mG i uR6i£mpvzizw&-&-?fflm±iz 

Tl^<S (Nakanishi S., Neuron 13(1995)1031-1037) „ 

Uib^tm^tlXti^ (Hayashi Y. et al., Br. J. Pharmacol. 107(1992)539-543; 
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Hayashi Y. etal., J. Neurosci. 14(1995)3370-3377) „ C*i ^><D\t^^mi^tzW^.[z J: 
U, mG I u Rtfl>!^cD^^<>:a)g|3i^J^iTa)7bS®lc$g^$^.rt^-S 0 
©mG I uRfti!l?fe§ (1 s, 3R) -1 -7;/^P^^>-l , 3-i>t) 
;U/1?>B (KIT (1S, 3R) -ACPDt^5) ©tt-^lCfcy, T^^A/*<»«**1 
-5 (Tizzano J. P. et al., Neurosci. Lett., 162(1993)12-16; McDonald J. W. et al., J. 
Neurosci., 13(1993)4445-4455) . mG I u R 1 a>tttt*T?, frOmG I uR 

2(D^Si^T?fe^(s)-4-^;u7tf^rv-3-t Kn**> 7 1 ^.;u^ 'J v>(JUT ( S ) 
-CHPGitN-5) roa^tDTA/^^^U-COW^tt^ffi^S+lTLN-S (Dalby, N. O. 
& Thomsen, C. J. Pharmacol. Exp. Ther., 276(1996)516-522) 0 

^ICcbyiiEB^^tiTLNi, (Young, M. R. et al., Neuropharmacology, 33 (1994)141- 
144; ibid, 34(1995)1033-1041) . ^Hzfcivc. (S) - C H P G ICfSft&tf 

««»J»J£3Ma(Dig»fiJ6Sa<*14-«flsfflA<&4ztA<«^$HT^* (Young, M. 
R. etal., Br. J. Pharmacol., 11 4(1 995)31 6P) 0 

<D(1S, 3R) -ACPD^(RS) 3, 5 - t K n^ris? x ^;u<? y ->> (JJIT 

3, 5-dh PGiua) bmmnizwia&j*, ^it±^m^-r^>tif 

»««Ml5E*5l*jB=:t-Ct^*#**iTt^ (UpartltM. etal., Life 
Sci., 52(1993)PL85-90; McDonald, J. W. et al., J. Neurosci., 13(1993)4445-4455; 
Tizzano, J. P., etal., Neuropharmacology, 34(1995)1063-3067) „ ZJh.lt, mG I u R 

X>!/V7if e>(D7 BIBH#aiS^0)2 B@i 3 B§IC, (IS, 3R)-ACPD 
(75mG I uR^LH/vHb- ') >m<DKm®m<±X+ZZ £tfm$tl, 
^>l/S?T-tfe>(Diaa5!E«»a>li6«IZmQ I uR4tB4Lri^Z44«**4*ir 
(Mortensen, M. et al., J. Pharmacol. Exp. Ther., 274(1995)155-163) » 

hp*,. uLtnmmt, mG i u r i jctMs-rafl:***, ta^A/, nmm^ 

^l/D'Oy-f 5 y/- J. Org. Chem.,29(4)865-869(1964);Can. 
J. Chem., 45(23)2903-2912(1967), Khim. Geterotsikl. Soedin., 7(3)393-396(1971); 
Indian J. Exp.Biol., 10(1)37-40(1972). Khim. Geterotsikl. Soedin., (6)778-783(1974); 
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Synthesis.(3)189(1976); Tetrahedron Lett., (3)275-278(1977); Bull. Chem. Soc. Jpn., 
61(4)1339-1344(1988); J. Prakt. Chem., 330(3)338-348(1988); Bull. Pol. Acad. Sci. 
Chem., 37(5-6)185-191(1989); Chem. Pap., 48(2)108-110(1994). Xtf Tetrahedron 
52(31)10485-10496(1996)*l=BH***iT^*. L^Lfctft,, -hEXltt(Do* Indian J. 
Exp.Biol., 10(1)37-40(1972), Bull. Pol. Acad. Sci. Chem., 37(5-6)185-191(1 989) IcGft 

^7»;d/<>^ *?v->i>®mmtfo®ftmzmi-%t<D&mtfmzvLMt. mm 

T5^KX(*^^Kfl|a|<D<b$tt (^¥7-26 7 908##I) &tf^X/ [2, 
3-b] -< > K— ■>U$tii£D'fbn -! f$5 (WO 9 5/2 5 1 1 0-§§-#BB) „ p Z? P/N°<7 □ 

> ^ijjvm^mmmw c$#bb¥8-i 6 98 8 4-§-#fia) , 3-t*-;u-<>K— ^mm 

i*(WO97/05 1 09^#i), e'Jv; [2, 3 - b ] << > K-/URSH* (WO 
9 7/0 5 1 3 7-§-#88) % -f ;y;K>>;f7-;-^ ft (WO98/06724 

mans* 
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R 1 : (1) -A'-CO-N (R 6 ) -R\ 

(2) -A'-CO-A'-R 1 , 

(3) -A'-CO-A 3 -N (R 6 ) -R\ 

(4) -A '-O- A 2 -R \ 

(5) -A '-N (R 6 ) -R 7 , 

(6) -A 1 -N (R 6 ) -CO-R 7 . Xtt 

(7) -N (R ">) -CO-O-R 11 a 
A 1 : $S£ 

R 6 arjR 7 : HI-xi4*<j:oT, -N (r «) - r M^$^TL>Tt 

R »&tfR < 6 : B-Xtt«oT*l. -CO-fi«7^ik -CO-AOf 

-c oo r 14 c 

a 3 : t KP^«>;u»-cit»ap*i-ci^t.«fc^fi«7 , ;u+u>* 0 
■J— ;u 

R 10 Xf4ffi«T;t»*;u* 0 
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;u4-;u-o-«»t;u*;u. 7 5y-isift7;u*;u, 'xi* (=e; < i*i?-««7;u 

R\ R 4 &U'R 5 : H-XfMIEoT. **, mp, fg|57;^;k /Nn-««7 
;u*;u, n ,-{£«7;Mr;u. t Kn+v-igi7;u^k t Kd+->, 

-O-, vT-/. -COOR '\ 5 ,HS«7;U*;K Ti , ;u _p-, 

7*>JU-0-<|g*&7;U*;U, ^hP. -A 4 -N ( R 12 ) - ( R ,3 ) , _ S O 3 H. 
XI*- A 5 -0- A 4 -N ( R 1 2 ) - ( R 1 3 ) g o 

R ,2 RifR 13 m— Xlilftot, ** % -CO-igjj&T;U*;ix-N ( R ,s ) - 
R ,6 . -CO-/NP-(S»7';U4r;U»Xtt. t3l&£ftTl N T : t> < £lM£$R7JU ; *r./l' 

a 4 : xi±t Kp*i>;ugrsm$;txT^Tt<fciMgii»7;u*u>g 

L < tt±|2-«5C (I) tfet^R'il-A '-CO-N ( R 6 ) -R 7 V&Z>it 

MlCjf^L<(±. 6- { [ (2-y h + vlf^) 7 = 7] *TJU] -N-*5^U- 
N-^>f^f7Vn [3, 2-a] K>^=^;-; b _ 2 -^^ t5K) 

^7 I/O [3, 2-a] -<>W5^\/-;u-2-^;i,7if+-9-= h\ 6- { [ (3-> 
h + v^Ot°;U) 75^] *5^U} -N-^f^-N-^>W7l/P [3, 2 
-a] *>^S$ry-;u_2-*;U7K*-9-5 K, N-y^O^v^-N-^fJl,- 
>^U^7l/P [3, 2-a] *i/V^ 5*^-^1,- 2 5 
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K* > ^Jl N- { [2- O^P^iWU * JU/\*^-OU] f 7 >; Q [3, 

2-a]K>^ S ^;-^_ 6 _^ J1 , ];tfjM -N-^JU^'Ji^-K 6- {[N 

^;U^Tl/P [3, 2-a] *>VVSyV--;U-2-a;um*+>-5 h\ N-y^O'N 
+ V/U-6- { [N- (2-* h*vX^;u) -N-^W = y] >^/U} -N-y 
^JUTT'/P [3, 2-a] -OWS^y-/U-2-*;U7tf^= F\ N- ( {2- 

[v^n/N^-i/^ ^/n-^-OU] f77a [3, 2-a] 

/U-6-- <;U) -N-y^U^ijS/^&a^^^^flj^x,^^^ 

TfS-flSxC (la) OMb^Xli^tDig,, 




>*JUo ) 

□ t°;u. -rv^nt°;u s t-^^;u. neo— '•O^ufcrt* (7) c 1-5 T)V*)i. £ t> 
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»7m-0-C ( = 0) -^A^lf btl-So 
^^tf^ItfeU s L < li C2-4 T^-lr-U^T'fc^o 

rrv;uj 7jx;u = ;u, xiiisf&T;u^-c (=o) -T**£;h,-Sg-efc<i>o 

t^tfflt^t^iSo l < izm.m$n 5xii6© DTi^^-cfe^ zti 

<tJ*. R 6 a.tfR 7 #-tt<>:$:y R 6 Sl/R 7 A<JSS^ LTLN-S^ll^CDfl&lz^im^ 
- 2 <!<7)-a*S£ LT l*T & <fc Lv 5 XI* 6 &m&<D&m^T PJS, S* IM* Z*t bO) 
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v4fti/-j^ -fv*^;-;k fuvx e^v>, fusvx t°u^v>^^ 

»* L < i*jafP^-T- □ o 7;u*;u^ b«lfig $ *i* 2 ji&x tf □ iit* & £>„ 

fift**lt^Tt«fcL>f«l7^k /\P{£ii&7->U*;U. OH. ««7;Mr^-0-C 
O-s &W7)\,*r )V-0- % -0-\&®7)\,*r)\,-0-, - O -7 7 JMn/U. «ig&7;U 
^-/l/^*. -S0 2 — (g$fc7;Mn/l,, /NO. i/7/, N0 2 . NH 2 XI45?<S«T;U 

o-g&RT(D7'J-;u. -s-Mgipj<7)T»J-;u. -so 2 -m&nT<D7<j-;u. -N 

h- so 2 -mm^oT i )-j^ m^ay^am. -o-^am. -s — 

-SO^AfO^ -NH-SO.-'sfDS^ 3MrV, 7iWU. TvJb-O-, CO 
O H , fgSSTJM^U- O — |g|STJU^r;H|A^(f 

»£L<I4/\p. <£!&7;u4r;u. /\p<ggt7;u*;k t Kn+v 4 t Kn*$HS«7 
;u^p;u. i£*&7;u*;u-o-. 7vik Tvjb-o-, co oh. ««7;u* 

;u-o-co-. te«7;u*ju-o-ffi»7;u4r;u, no 2 . i/7/. nh 2 , ^e/Sl 

r^SL<i4i^g®7;Mr;u-7sy j £(4. ±B(5*7;i/*;u<D i xi*2t?«« 
r«ft**ifci/ij^^-«»^uj <ti4. ««7;u*;uju47y—ju-c«»*;h.fc 
#??£-f3o **9Hb*«Jtt7 5 K«*«#-r«<b^«5t fey. 7 5 KHS^lcS 
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**3Mb*ttl*BXI***fc*£»jar*. mt<Di&£ LXlti&M, j|<b**tt. 3 
iso-VM, vn>|, ^-juig, 7W>i, M, U^ii, ^x>g£, 

*«ili:©lH*3anlt**(f*zt*«Tf#*. 
^&<h(Dig<h Itlit h 'J^A, ay^A, t A, a^Uv^A, y;u=-^ 

A^a>*H&&£, > S >, J* SOU 31/, x£ y —JUT' ~ 1/^<D^ 

iO»l*tttM**l«^D K7t»yt»mii:Ltl* l Prog. Med. 5:2157- 
2161 (1985)K:Ett**VCl*$*^S\ J£JII*j£l 9 9 0^f)J rSMOM&l M7# # 
«tM 6 3KH1 9 8MlziZM2tiTl^mtf&lf*ti& 0 JU*WlcUL in*##. 
a*«»»(=J:yXI*±aq6M« r «:©TT?**W<D1»T5>. XI*2«7S>, OH, 
COOH*:ttTJ$4ttT?ftiJ, «tLTIiOHatO^QK7*^iLtli. fflfctf 

- o c o -a^$^ir & «fc imssrtju* u > - c o o r (r i* h xtt««r;u*;u£sis 
-r, JaiTH^) , -oco-ggi^+t-ct^i^fgiiaT^^xu^-cooR. -oco 

-§&$*L-Ct J:t^7"J— ;k -0C0-fitt7;^l/>-0-fi«7^*l/>-C0 
OR. -OCO-COR. -OCO-tjft$*iTtJ:t^«7;i,*Jk -OS02-1 
»**lT s t«fcl^««T;U4rU>-COOR, -o-7^ui?;k 5-y^;u-i, 3- 

(TEX**. DMFIii/>^tWl/A7 5 h\ D M S Olii?* h\ T 

HFIifh7tKD77>, T FAI*h«J ^/I^PRIk DCEIJ1, 2-v^PCIX 
TollJhiUX EtOAcliffilf;nxf/k Pyl*fcf'J^>, TEA 
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^fo r 1 ~r 5 . r«\ r " i*a(raB(7)ay t*&£ 0 ) 

5*1, 5*2, 5*3. oC4li^TyP[3, 2-a]K>vV 5^V/-;U^(D§!{iit;£T?& 
€>, =$1 (2a)^(3a,4a) OJZWt (2 a) <t (6 a) t & EtOH. MeOH 
^<DT;Ua-;U^jf^ fc-SlMiTHF. DMF. 7-feh>. 74r h— K U JUmCD^TZ&m 
NaOH, KOH. NaH. I^CCV NaHC0 3 f^lgi^T, *fctt*tt*#T» £ 
afrfcaoMttlZTfifcati-a. (3a. 4a) fr£ (1 b) (Offfltt, (3a. 

4a) fcB/N^-f K (8) ft«l^M*«B4>L<riS«EMR*4l9 (7) <t * Py. TEA. 
NaOAc ^(Oigl^T. *^?>J0fflft«:|=TSl6*-&6 C <h lc <fc y (5) £ U £b 
lz£;h,£ Py ffl)^S?fST, DMF. 7-tr K 'J ;u*fl>^S14»a*^ftia*f*T(c 
TSJS^1±^> 0 5C2li (2 a) «h (6 b) t£&1 <7)®<£ tmmz&l&Zl*: (3 

b, 4b) iifct. mmm* h^-yj^awm. rawon*. &$im*tou cci 4 
e.ina*itTi=Tsi6*-&« 0 ai. ^Kist-Maraasui <r\ r\ r 5 ) 

fc<fco-Ctt±fi£L*: (1 b) f=tt«Htt<*3i«?Fttr«»*A<&*A^ 0>J;U£5£3. 4(c 
*-r*»£m*S C <h iz <*: y , *t<Dttfl|«1t«:$iB^fl<,(-«3a^- § - 1 1 pJ^T- 

fc& 0 scsi^-r^oc:. (2a) t (6b) k£j£2<nm'£t®mzs.m 

*tttwa*»(3c 4c, 4d) iLfct, cfttasttttUftfrFKTiftAfl: 

JtSZil^ij (4c) £fcf£ (4d) «*ff*tJ|ta<Dttai:L-C»*Ct36<-C* 

$bic (4c) ^fcf* (4d) zmmK&ft. mTLitmmm*. mt^m* 
f*Tfcrsf5$-t±§zt(cj:y (i C ) *fcf£ (id) *-t*i-en(4«ig«Mf=«st-r 

(9) h'J7;i,tP^ im«a)BI4>. &*tM4ToL CCI 4 

Tl=TK«;*i±£c£l:: < fcoTfctt«aiJRMi:: (lb) 



(*28iaS:f7vfa [3, 2-a] 5 If V/-/U^(DT ^ 



iwHb) 



ii 
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2)R»COtf (14) XI* R^COOR 2 ' (15) 
Xli R^CONR^R 25 (16) XI* 
R 26 NCO (17) Xli CO(OK> 7 ) 2 (18) 
XI* C0 2 (R 3S =OH) 



1)n-BuLi Xl± iPr 2 NLi 




(1 e) 



(If) 



R^liR 22 , -OR 17 , -NH-R»|fc|JtFO^«>SJ. R^Ji-A 2 

2 \ R 2S i4^-£fci4SfcoT<g$&7;u*;ug, *fcf±-3j*<(s«7';u*;u-o- 

££, £fcR 26 I4R 6 $fcl4R 7 £<7)H*lfr£, x 3 l4/\pg£jj*ir 0 r 2 ~rV 

r ,7 s a 2 (4firfE(Djiij-e&£ 0 ) 

A 6 14(1 e) £THR Et,O«0)?»ttStt4)7fiiT. M£L<I4-78°C 
izx BuLU iPr 2 NLi *0*fll£jRKX£ff,iti: > $ ;Mb L. Z*i£*f Jfc-T -6Bt/\^ 
*f K (14) , iXfJb (1 5) , 75 K (1 6) , -f Vv7>llXfjl (1 

7) „ /£8?x*^;u (18) *fcl4^tt<ba*tBliBA^C)Sai=Tfi(6-*-*. 
(13S2:75 Rb) 



(1 g) (l h) 

R 7 C0 2 H 

Ay- N I (20) ^^.Nll O 



esc*, r 6 , r\ A'uriBoay-cfc*. ) 

iC7. a8i**a©7sKfttw. S(Si**^7t?>M* soci 2 , £fci4(coci) 2 i? 

<0/NPyMbSII=«fcyilttfc«lt Lfcffe* »Jfr*-»*7=f4^«7 5>i: TEA, Py 





(1 i) 



(1 j ) 
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momW&m* &^>LNI* NaHC0 3 , I^CO, «fO>aMBtt*<&#ttTI::. DCE, CH 2 CI 2 . CHCI 3 . 

Py L X POCl 3 Zmi^-Zte. *fcl*S?:7x=;u*X7fc 'J ;ut v K Cfcl 

TDPPA) , 1, 1 *-*;U7Hr.;ut*X-1 h— TSyy— (JJATCDI) «4>a££fi| 

^ o 
Rllk o J Sc 4 XI* 

(1 i) 000 (1 k) 

(2 2) 

^9I4*;U/N*5 >^XX^;KD^fi)t;£-C&y % DCE. CH 2 CI 2 . CHCI 3 . THF, 
DMFm<D^7Ste.m$$tp. TEA, 4 - (N, N-v/f^TS/ ) fc° <J i>> (DMAP) . 
PyfroillffST, &*lM4*14*i*TI::T7S> (1 i) <t (2l)£fcl4 
(2 2) <b $7K;^T^t>JDST(CTSES$-fr'5o 

^ R"OH 

rr^r n s o (23) irvO o 

(1 g) (11) 

>H*©iMW6MTI= ToU THF^(D^;Stt;f^np % &y;u 3 -JU (2 3) <h. 

$f=(* (2 3) S#*5S«t LrfflL^fflTAN&JnaftfrTJc-C, MltKCt*!/* 
Dean-Stark flft7K^M^-CK7KL^*<b^T -5^, £fc(*a;U7t?>B* ( i 
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g) £NahL KjCO 3 ^F0)£lS#|jETlc DMF % THF «0!)7SttiSlft4>. StfS-T^/NPy 

(2 3) iSfccplcfctfT* SOCI^STFU 4WI=lti:TMI=M*f*TSJ5*1**, 
fe-SLMi (1 g) £«tt<t«j % ^tzltrS^^T-j^t^WiLtz^ (2 3) <t£J5$ 



(m6Sij£ : Curtius &*£) 

1) DPPA 

2) R"OH O 

( 1 g) (2 4) ( 1 y) 

(5Ccp N R "» A 1 li#IIE<Z)i5 L J 7?3&<i> 0 ) 

xCl 1 I* Curtius £/£liiI#<D&7 v K0>»JftjfcttN #U*»lstt*;i,7t5 

>K (1 g) £ DMF*0)^JStt»ai4>» 7jO*Tfrt>m£C:fclNT DPPAlN37v Rb 

■fZTJlzs-ji, (2 4) (D^TICDMF. ToU THF *0>TO14»ttt*, &*IM*KJS 
£-t*&7;i^-;u (2 4) S#*»»i:Lrffl^T»Ija*frTJcTlT5. 
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O&V - «... 



O ^^N^ 

N A' ^CH 

<H> (lm) 
-N^l O ^-N^ 



R 7 i7 
O") (In) 



o:ft°v — -> aS°v «-> 

( 1 o) ( lp) 

r 1 \ a l i*BtFfe<Diiyr'&^ 0 ) 

xt1 2~xO 4teM**<t*BlC<»:*a7cfiJ£-Cfe«. xO 2lCj5L^TR ' 7 7b^7K^"Cfe 
*)l*lsn (II) £THR Et 2 0 *<D*S1t;S»iK B H 3 &*lMi*<D||tt 

*mi\ Jfr»T*»&ana*ftTi=TjEjc***^ % fcsiM* on £soci 2 , (coci) a 

±BTOtt»**fcl*-t*l6fc*©3tt«ttt*.NaBH4. LiBH 4 . LAIH 4 , (iBuJ^H 

fctNTR ,7 75qgffiT^;uS(Dii#(ixx^;u (i i) *THR E^O tf<DTStt»» 
EtOK MeOH Stail^gjgif^ ±E»5cffl£JBl^T-78 0 C 

st. sfcMKajtTfSdfciiaftftTrcrsic***. so 31*75 k o h> *±aa 

=FStt»«*. LiAIH 4 . (IBuJaAIH. BH 3 . fe«LM* BH 3 .Me 2 S «<0ft{*9a>iS7GS!l£m\ 
*^T^&ina*ftTlCT{T5. *fc3Sl 4li^rh>fe<5tM*7;i,7=t K O o) £± 
E^5Stt»a*fc(*7;i,3-;U. ^t>lzli7K*. LiBH 4 , NaBH 4 . LiAIH 4 . (IBu^lH *$<D 
ilTc^i $ mi ^ T -78°C *\ C, UdfcftT '= T fr 5 . 
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aftv ----- - afi A ,? OH <-> 

< xi > dg) 

afeo,..--- - aft- 

o 

(lk) 



(5*4>. R 6 s R "» R 17 fc<i:tfA 'ttlWffiroayrjfc-S. ) 

a 1 5 - 1 8 I4T;U* 'J *fctt«Mll7K»*Tf fc*. ^"<C*>%Til/* 'J 2n?K&fi¥a*& 

IVC, £fcB2n*#ft<D*4(*ttBL tttt. 588L TFA «JHl^T MeOH. EtOH. THF, 
1.4-S;*W>. EtOAc. *fcl***l&<DS£*»t*, M^&ftlfflft# 

cm 9 mm •. o-nv^-Mt) 



(1 q) 



(1 g) 




(Is) 
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( lu) 
NCS 

(lv) (iw) 

(it*, r 28 (4-a 2 -r 8 £. x 5 i*/\p^y r lix;u^^;u^vS$. x 6 li/\p£ 
R 9 » A 2 S A 1 (iSttfBCDai U "C &•§><> fcf£U SC 1 9. 2 0 ^TfliA 1 lit h*P 

^bSJ^-C&^o S1 9*, X 5 A</\P©»*. (1m) frt> (1 t) <DXat4 (1m) 
£THR 1, 4-v?J-^r-9-> x CH 2 CI 2 , CCI 4 W<Z>3FStt»«*» SOCI 2 , (COCI) 2 ^(D 

£JE *fc. X s A<x;U7fs^;u^i/-cfe^^|^ ±E^Stt»ME4», T 

EA, Pyqc<Ott£#4ET\ > £ >x;U7tx=.;u<7 p "J h\ p - h;Ux>x;U7ts-;K7 p ij 
K«0>XJM«=JHtJW£IBl\ *JrF**&MaHrFI=-CKJS *fc. (1 t) 
(CfcL>TA '*<g^X 5 A</NP-CifcSa^f±xC2 0|Z^J:-5lC, (1 v) $ CCI 4 . 

chci 3 »a>TSH£»at*» tuisa>2, 2'-7*/eMv^Pih'j* (aibn). » 
K<bS?^<>i/>r;u^(D7i5*;uBIJ&si|a)#ST(w. n-^p^^<>w= k (nbs) . 
n-^dq^->w5 k (ncs) *0)/\py><b»*«t^rjpa*frTi=rst6** 

£> Cilery (1 w) tt.SCittSS. *&lc«fc< (1 t ) £f=(4 (1 w) fr* (1 
u) 05x^I4t;up— ;u (25) t dmr dmscx thr y-trh>. T-fe K- HJ;i/S? 

©5F»tt»«*, iSStLTNaK KOH. NaOH. K 2 C0 3 H$ffl^7K;^T^bJnS^ 
(Hi o§U;i : N-T;u^Mb) 
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R 6 R 7 NH 

^r-N^ (19) ^ 



(it) R 7 



(1 1) 



R 8 (S2 1) 

N 
R 7 

( 1 n) 



(*2 3) 



cc^^oh — — — oa^p 

(lm) (lr) 0 

R 6 R 7 NH 

d") da') ^ 

O 

fYVs 9 0R , ,rvN^ s r 6 

^N<VNH ► ULj^iN^yO^ «2 5) 

< lj > (lb') ° 

c^ A .-v — - — oft^ 



(1 c') 



R 29 li««ft7;u*;ug. x 6 li^o&^uiix;u^;u^-^vS$^L. R 6 . 
r\ r 27 , x 5 . a MifitrSBcDiiy-efcs. ) 
32 i (±TS><DN-T;u^MbSf5-e&y, <b£fc d t) i7s> (i 9) <t£ 

1^003. NaHCCV TEA f(»igS#ST, ^fcliSfS^-ST 5 > (1 9) 

<&iS*JS£ffll^-C DMF S T-tr h-h'j;u. T-trh>. CH 2 CI 2 af<D^?£tt»J*tK 

(i x) t/NPy*MbT;u^;u^fciix;u7tx>K7;^;uxx^;u (2 6) *s?<7)r;u* 

;Hk#Jt$, NaK KaCOa^EOJttafffiT. *^T^&Joa*m=TSJC$-&5. 5*2 
3l±Mitsunobu£J£-C'&y. TJUs — ;Klm) t-f5K (27) i$ T HFf^S 
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-t±&„ ^2 4tta7cMTSy<bJEJC7?fty, 7Jl,ftKffctt^h> (1 o) £75 > 
(19) <h£DCE. CH 2 CI.,, THF, MeOH. EtOH *f(Dm!&*. mm. ttB«?01MijlfiL 
^*tM*TI(OiPr) 4 *©;U«fX»tt»#fiTI=. NaB(OAc) 3 H, NaB(CN)H 3 , NaBH 4 ^<7> 

i£2 6 14 Michael #lnJK«;-e&y. 75> (1 i) t a , J3 -*ft*;U7fC=. ;u (2 8) 
t^EtOH, MeOH «<D8*KcK NaOEt ^©jaa&WttT. IMttHfteattttftftT 
XI4*te&#T. SaA^Mftftlc-CJEJC*-!**. 7i?Ktt (1 c') (4 (1 t) 
t NaN 3 §?(7) T v<b$i t Jx.m £ it £ C t Iz & y jg 7? £ £ e 

(11 1 : - Ho^b) 

NO 

(Id) (1 e' > 

SC2 7J4-ho^bSJS-C&^ 0 JS(6I4, «Bil-fl*SSL £fcl4iS&-If8L mm-m^m 
ii^T^bliST, *fc«2»l=JCi:TlDafti*T"CfT5. *fc Tok 7-feh-h'J 
THF, ^^^^>*©TS14»a-4i. -hP<baj<tLTN0 2 .BF 4 ^<75^hP<b#J£ 

(SI 2®-;*: -hPS*fcJ4T^Kfl5S5c) 

a^v — — . a:^ «■■> 

(If) (1 g'^ A-NH 2 

(5*<P. R 3, (4-hP«y = fiTi?KS^L. AM4friB<CifiyT?36^ 0 ) 
^2 8(4-hPS*fcl4TvKS<DS5cJKf5"Cfe-5„ JE*l4**»ffl»T, &-SIM4* 
»T>^=-t;A^<D**«^aija)i?fiTJ= Pd. R *©*M«£m*T»ttiB5G*-S 
*\ *fc, R 3, A<-hPS<Dli^l4^ »ffiSl#ST-e Fe. SnCI 2 ^£fiH^*\ 
&*IM**£ MeOH. THF SfflTA^JnaftfrTlCT t 7 



19 



WO 00/59913 



PCT/JP00/02199 



(11 3 : Sandmeyer £J&) 

OK*. «"> 

(1 h' ) ( 1 i ' ) 

jC 2 9 (i Sandmeyer SCET' fcU. 7-'J><$ (1 h') &tMM % ttmo>7K^^4>. 
JKJftTfrbMSKT NaN0 2 H<Z>Sffljifcjfti:JE(C$i*-T^T % /-^Attt L. ^^IZC 
ft£*fQLfc&, TolSfroMJSIIiTKt^S^Safs KCN. NaCN. ^tzltzHit 
CuCN OS«|j:t *5ftT t> 1ST, $ C »Ul*ttT 1= T £JS * i* -S . 



(S3 0) 

X 6 



(Id') (1 j ' ) 




(3*3 l) 



(5C=K X 6 l±Br£fcliCI &7jk-? e ) 

fc«tM****/\py><b«itLrfflL\ cci 4 , thf. &tzit Meon momm* . &m 
(mi 5g{j£ : T;ua-;ucD^b) 

( i p) (u) 

(it*, r z \ A'i*iwiE(DiayT?a6«. ) 

iC3 2I*T;U3— ;U0)lWbfija:-C&* o CH 2 CI 2 ffaTStt&lft** DMSCX 

(COCI) 2 .TEA $^t>T-78°C^t>l;g^Tlzrff Htzi* DMSO jg»+,S0 3 .Py 
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^ S A> H. R . ► 

' u > (lm' ) 

x£3 3\tTZls<DT , )—)l>it5.mT'&V % T 5 ( 1 i) t /\n ^ ><t7 'J -Jl>&tz 
liTU-JUMJ^U-h (3 0) i^DMF^^Sttit^, feS^liiillt TO 

R^RMR^SiCI 

Ctfi^, <31) > CE&JS «•« 

(lm) (ln . } 

(St*, R 32 ~R 34 iilfl-^fc(i^oTig$ST;u^u«fci±7x-;uS^*L. A' 
5C3 4ii7;ua-;uD«>'j;Mfc5JS-C&y. t;uu-ji, (im) i^f>7> (31) 
(DMAP) , Py*0*»»ttTf= DCE. CH 2 CI 2 . CHCI, **T* 



-•ft R 3 1 33 TBAF 

'"-OH 

d n" ) (! m ) 



^a-^1 Cc!&~ 
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r 32 ~r 3 \ AMinMeeoayiffcs. ) 

5C3 5li^>'J;ixX-^;KDflJi-i>>j;KtSf&-e&y, (I n') £ KF, fh7^W> 
=E-^7;ut'J K (TBAF) m<J>Wtis*) Mmt THF, > * y -;Hfa>»«4j, MS 

S«»KtfiJEK»J©B8«*<iSia)»*lz*jC< afflatus. 

*-*a$.*i«. 

aa-rai*. ttaj, aa. iitg^b, aa. s^n, #i«a7K^?Y- 

«mi*«e«, 8k-£*t*<D*a, i4«»*#aLTa^©»*i=(5i:-caa*a**i* 
*<, a*jaui ASfcy, 1 sizoto. ooomg, #£l<i*o. 5-2 
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<fc3S»#fflS&*]££*LTLvc*,J:l*. tt»IXf*A*JttMic«fc y v 3 fe 

t KP^rv^pe;Hr;up-x. t K*p+>>^n e;^ f ;nr;i,a-x 7^ hi© 

"H-tt*. AttfflU 3?*3W % l»«HPJ*MLr^T*J:^. 

#£*.& 0 **»tt<D»a«ii % ss^jtL-cii» ijuxi^^p eu>^yp— >w 

5^U>^yp-;u. Tl- U — ^ift<D J: -5 3ECffi!B5jft. x^y-;KDj:5jaT;ua-;U«. # 
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X^U 6- (t-^v7l-JI,v'jm-» yf;W;o [3, 2 -a] K 

-^v'J^t+v^f^) f7VP [3, 2 -a] -<>V*-r 5^7— ;U-2-^j;U7tf^r 

5-fc KP^rV^^;U-2->;U*^ , h'<> , y-r 5$f»/— ;i/(60g)<7) DMF(300ml);t 
jftlc-T sy»/— ;U(24g) % t -^f;b'y7iz;i,i/ij;i / >7 p "j K(96g)£tt*.. 
aT2B»IB»«s|iLfc. O^T!Z*tlzMeOH(50ml)*»lJlT«l*Lfca. v-TV^P 

•cft»-r*zticj:y 5- ( t v7 i-;uv u ;i/t=»r v> f Ji/) -2-/;u* 

^h'O'/'f S^V- vU(107g)£#fc o ZtlZZO 

fb*1*l(21g)i:x*-/u 2-7QP7t hT-fe^r— h(11ml)(7D2-^^y >(300ml)j§i£ 

$ 2 ^iH*nsftiasiELfc. jSJca^ttMsait u fin NaHco 3 *»js-<?*» Lfc«, 

EtOAc -ettffi LTtK. tt#Q*a*T?ife»Lfc. fll* MgS0 4 "Ctttttt. 

n (JilTHex) :EtOAc=3:1~2:1) T?^li"3*-S Z £ dJ: y xf;t, 2 - [ (5 

- t ->ff;i/v7ir.ji/yij ;u7f-4 : -v'>5 1 ;L^<>v r -f ssr*/— — r;u) t 

-b K7tf- h(23g)£#fco oi*T!C:fc£IMI*BJ|*;fc1iB(5.5g)a3 Py(8.4ml)fl) 
DMF(300ml)»«* 75°C lex 2 Rtm&Mtt Lfc 0 fi£S£*B£*I»rF. XEittLfe 
EtOAcT?#*?U tt» NaHC0,7K*«. tttt*tt*-C3fe*. ft* MgS0 4 -e£ 
»LT»»*»ffiB3sLfc. »«tt**^i».*PT h (jtib;$;Hex:EtOAc=5:1~4:1) 

■cimw- « z t i=* y saib$«s(i6g)$»^. 

MS(FAB) : 515(M+1) 
##0>J2 

6- (t-^l/y7ir;i,viJi^v>f^) f7VP [3, 2 -a] 5 

JU) ^T!/P [3, 2 -a] K> «y-f 5 JU- 2 -*J JU7t?>^(D$J 1 : 

##0|J1 (Bfl;£*B(16g)(D EtOH(160ml)»j»lc IM.NaOH 7k;t;$(100ml)£J)Dx.-cm;£ 
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Ts 30 ^mmi^Ltzo frmmfcZ 1M.HCI(100ml)Tr*faU £ blC7K(500ml)£Jn*.T 

MS (FAB) : 487(M+1) 
##0"J3 

6- t -?f^v7i — ;U^'J-»U^-^vy ^;i,-n- v^7 P•'^vJ^-N-.><^J^5 : ■ 
T>./P [3, 2-a] ^>^5^/-;i/-2-*;ums h*fcJ:i;7-t-^ 
'^i- ^^> , J^^^v>¥-;U-N-v^P^^.^ju-N->^-;U-f-TyP [3, 2- 
a] K>»/-T 5yy--»U-2-*;U7K^r-9-5 KtDSftl : ISM 

##^j2(7)^b^(19g)iN-y^;Ui>^n/N^«>;U7 = >(io.4ml)0Py (150ml) & 
jftl=-20»C ICT POCI 3 (5.6ml)£AD7lT^;S(CT 4 mrmftLtz 0 fiJCS£*B£**l=& 
flfttltt^aiS LT*"C3fe» Ls MEtiM?* Z fc led: y SB1bftttl(22g)£ft 

MS(FAB) : 582 (M+1) 
##0>J4 

2-^^;U 7kf£ ^7'/Q [3, 2-a] K:,*/-rs2V-JU-2, 

2->;U*^h^>'y-r S$V— ;U-5-*;U7t?>^(135g)(Z) DMF(460ml);f;$|C, 
2-<7PP-3-fc h-n^y^D^>i^f;n^ f ; M11 4 g) ^p^ % 60°CT?-!fc«# 
Lfco M^-CJfrSPfc. £J£;$!C7K(3L)£f$>o< y»jtrl»Lfc. ffiihLtzMtifc 
WtZZkiZ* y, 2-*^;i, tK^ 2, 3-;tKP-3-tKO+vf7V"P[3, 
2-a] ^>y-r5^V-;U-2, 7.-S?*;u^5/lx-h©atta(168g)*»fc. O 
^-C»e>*tfcfMS»*1. 4-S?t^^(l^|;|j|L, 4M.HCI.1 , 4-^^tl"> 
5§i$(500ml)£Jn;U ^;ST. 60 B*IW«»Lfc. 4 - v*-*-*>Tf 

*»f*Ztl=J:y % 2->^;u 7 KSt 2, 3-vfc KP-3-t 'KD^W/o 
[3, 2-a]^<>y^5^V-;U-2, 6 - v*j;U7t^> U- K tt8ttta>ffi£A(189g) 
£#fc. *&»=»&Hfctt»4l* 60^l=lnfflLfca»BI(750ml)lC^o< yfll^ HJ& 

&Ztlz£. y Se<t£lfcl(152g)£f#f- 0 

NMR(DMSO-d 6 ): 5 9.51 (s, 1H), 8.84(s, 1H), 8.01 (dd, 1H), 7.75(d. 1H), 7.30-8.00(br), 
3.92(s, 3H). 
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6-tKP*WfW/n [3, 2-a]^ V V;y>;_ ;1/ _ 2 _^ 

#^0j4<D<b£^(5Og)<DTHF(5OOml)!gjS;£fc, CDI(65g)^Jo^.. 60°CT- 2 BfRSif # 
Lfco S(6»$-20 , t[=*T?»ai^ NaBH 4 (30g)(D7k^&(200ml)£f&*|zm. ** 
T2^1j|}!|!Lfc, H;ST. ;I^(200ml), *(200ml)£J!n*T* &r=SaT-«fc!JM* 

l/=o fcfcmmz 2o%NaoH 7K*?a-c«?DLr«fai Lfciga^ararr* cti-^ i) mm 

*t£*l(25g)£»fc. 

NMR(DMSO-d 6 ): d 9.42(3, 1H), 8.12(s, 1H), 7.65(d, 1H), 7.36(d, 1H), 5.33(t, 1H), 

4.65(d, 2H),3.91(s, 3H). 

##0J6 

6-tFD^» W7 >;o [3, 2-a] Ky^; ^/-/U- 2 -*;U7^g£ 

5 <D<b^tt(33g)<D MeOH(189ml)*ai=. iM.NaOH *;§&(189ml)$flQ;U50 o C 
T?2B*M«#Lfc. «JSjS£**fiL 1M.HCI*»jft(189ml)£JJDiU *rttJ Lfc«ft£at 
AST «C±:(Cj:y Mfc*«j(31g)£ajfc. 

NMR(DMSO-d 6 ): «5 9.27(s, 1H), 8.12(brs, 1H), 7.65(d, 1H), 7.36(dd, 1H), 4.65(s. 2H). 

X^U f7 l /P [3, 2-a] ^>^5^;-;i,.2-Aa +i/ i,_ h 

2->;u*^h^>y-f 5^V-;U(i50gK x^;u 2 a nr-tz HT-tr^- h 
(?47g)<DT*K>(1.5y»**5B»IBttt«3»Lfc. 5ft**MH-C**Ptt. ftth 

fcSltBrrsztfZcfcyx^i, 2- [ e<>^5^-^-2- oio y-b 

»-TW-l»*|Wt(303o)**ft>J»i:Lr#*:. (45g) « DMF(200ml) 

l=***U C*UC Py(32ml)fc«fcurKS^il»l*^(35g)$*n^-C 100°C KT3B#RS]JD& 

I^J:y^gHt^(22g)^#feo MS (FAB) : 247(M+1) 

*7\Ta [3, 2-a] *>y-f 5^V-Jb-2-*^>l 

##0iJ7 0Mb^3(4.3g)£ THF(100ml)/MeOH(200ml)(0;1^j§^lcjg/gL. ZfUC 
1 M.NaOH *»«(30ml)*iD*T2aT5KWina»Lfc. fifc*Tft. 1M.HCI 
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(30ml)£Jn*.-C*» U *rttltt£Srarr S Z <tlc«fc tj Mfl;*tt<2.8g)£»fc. 

MS(FAB) : 219(M+1) 

##0>]9 

3->fw;n [3, 2-a] ^>';-f55f<;-;i,-2-A;^8 
x^ju 3->f^f 7 yn [3, 2-a] K>y^5^ v --;u-2-*;u7K+vu 

- h<fc y ##0"J 8 £ iHl^Slc LTiiljg Ltc 0 (Can. J. Chem., 45(23). 2903-2912(1967)) 
O 

6 -7^-N-v^P^->ji,-N->f;if7>; n [3, 2-a] K>>;^5^; 
— ;u-2-:*j;U7t^+j-s K • 2%M 

^JStfJ 5 O 0Mb*to(12.5g)£ THF(23Oml)/MeOH(12OmD<0«£»«|=»« L, Z*l 
\Z Na 2 S 2 O 4 (30.4g)^7K^(100ml)$Jnx.3^^jD5SiJl3SELfc o ;1 
*»(30ml)SaiArBlciB*nilJDlftil3ttLfc. £fc*»£*EE»|8Lfc», 7XT'^iRL 

A^7DT K(»mj»;CHCt:MeOH-1:1)T?»«^*Ztl=*y«afc^of)«ltttt:(p.4g) 
*»fc. * & (= - *t c J: y fc « C t f = J: y *»fc. 
MS(FAB) : 329(M+1) 
##0>J1 1 

6-7?/-N-v^a^v;i,-N, 3 -i?j(?JU?7!/a [3, 2-a] K>»/-f 
sy/- ^-2-*;U7tf^r-y-5 K ■ 2&S*£ 

^5£#J 4 9 ©<b^3&^#%«lj 1 O t mmiZ LTSlii Lf= 0 (WO/9944639) 
#%0>J 1 2 

2 - 1 Kn+'» f ;u- 3 - > f^f jv^n [3, 2-a] *>*/-f 5jf»;- ;u 

UAIH 4 (1.46g)(DTHF(250ml)Ba?ftlcJK*T» 3-^;bf7';a [3, 2-a]^> 
% /-f = -S^/— ;U- 2 -*;^>iif;nxf;i (Can. J. Chem., 45(23), 2903- 
2912(1967)) (10g)£JjD^ ^Sl^T 1 lftlW»*Lfc. JfcSP*. SJS»»J= Na 2 SO 4 .10H 2 O 

#3(6.36g) MS(EI) : 218(M+) 

3 

3-> ^ ;i/ f- T !/ O [3, 2-a]<< 1/ 5 W — 

K0H(6.60g)fl>Et0H(100ml)»jair2-> )\, *J ^ h K> */ -T 5 ^V"-;K15.0 
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g) &tiQZ.X 1 BfffflflOS&iSSS Lfc. W.)&\Z7%W& > 2-5 Q P7t h > (7. 96ml) 

lCitft?L, ISTT'6i(aiij$Lf:„ £ Jfc ;f & £ ?KtK IZ If & , 28XNH, 

« H <b ^ «l (9. 60g) $ ft |g A t L T fc . ( J. 0. C. , 29 (4) , 865-9 (1 964) ) 
##0"]1 4 

(3-y^;u^Tv/p [3, 2 -a] k^/^ s y v*-;b- 2 — r ;u) B»x*;ux* 

2 ? h^^^^r 5$r*/-;K7. 51 gh U?'J >^x^;uxx^r;K7.09ml)cO 

tzmn&&%lLXV%Zs ;^$MJ5®*L7to ISffi NaHC03 ?k;§;$-?t£*DU EtOAc 
ffl* 7K, ffilQ^**-C3feJftt» Na2S04 U *»SS*M*Lfc. £SS$l£ 

a^A£n-?h (jiffi;^ ; Hex:EtOAc=2:1~1:1) -CffiglU J: y ttttttfT* - 

i:^«*:yM^!t4!l(949mg)$^fco MS (FAB) : 275(M+1) 
##0"J1 5 

(3->fw;n [3, 2- a ] s *V— ;u- 2— f;u) m 

##0>J 1 3 (1 20mg) 0) MeOH (4m I ) ^\Z 1 M. NaOH * (4m I ) £ JjQ PL tlST, 

tlC«kySffi<b-&#I(85mg)$#fc 0 MS (FAB) :247(M+1) 

Ex : ^!£0iJ#-§\ Me : if Jk Et : if*. cPen : yflnV >flk cHex : Mnt&Jk cHept : vfD\ 
7' f Jk neo-Pen : **V >fjk see-But : 'J-7* flk Sal : 9L Data : ^ttflt. M1 : MS(FAB), 
M2:MS(EI). [ ] L Meth : *BJffflS(c^ LfcKjftau Ex : MM 

m. Ref : ##01 Side-Pro : giJ^fig^^^-T, 
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C*i 3 



nmmi R * o , 

. N 



! Ex 


! R' ! R" 


R' 


salt 


DATA 


1jMe jMe 


H 




im.p.:248-249 < C [Ref9—Meth3] 


2iMe jEt 


Pr 


IHCI 


!m.p.:141.5-144t:[Ref9-* Meth3] 


3iH IcHex 


Me 




!M1:314(M+1) 


4|Me icHex 


Me 


IHCI 


iM2: 327(M+)[Ref9— Meth3] 


5 


r \-q 

\ Me 


Me 


HCI 


|M1: 314(M+)[Ref8— Meth3] 


6 




H 




|M1: 312(M+1) [Ref8—Meth3] 


7 


Me 


\<£ i 


H 

i 




|M1: 366(M+1) [Ref9— Meth3] 


8 


Me 


!CH2-cHept 


Me 


HCI 


M1: 356(M+1) [Ref9— Meth3] 


9|H 

I ! 


Me 




M1: 300(M+1)[Ref8— Meth3] 


| 10 

i 


Me 




(CQ2H)2 


m.p.:148.5-150 < C[Ref9-+Meth3] 


i 11 

: 
: 

5 


H 




■ 


MV 326AVI+1} fRef8— *Meth31 


| 12 


H 






M1: 340(M+1)[Ref8— Meth3] 


! 13! 


H 


H 2 N 


:H I2HCI 

: 
: 
: 

: 
; 
: 


M1: 315(M+1)[Ref8—Meth3] 


I 14 ! H 




Me 


HCI 


M1:316(M+1)[Ref8-*Meth3] 

; 
: 


! 15IH 


1-piperidinyi 


Me 


2HCI 


M1: 315(M+1) [Ref8—Meth3] 


! 16jH 


cHex 


INH2 


HC! 


M1: 315(M+1) fFx17->Meth8l 


! 17jH 


cHex 


NHBoc 


|M1: 415(M+1) [Ref8-*Meth3] 


I 18|H 


cHex 


(CH2)3NH2 


2HCI |M1: 357(M+1)[Ex19— Meth8] 


I 19|H 


cHex 


(CH2)3NHBoc i 


|M1: 457(M+1)[Ref8^Meth3] 


| 20IH 


cHex 


(CH2)3NMe2 i 


2HCI |M1: 371(M+1)[Ex18— Ex88] 


i 21|Me i 


CH2C02Me 


H 


HCI im.p.:193.5-194.5 < CfRef9->Meth3l 


| 22iMe j 


(CH2)2C02Me 


H 


HCI 


m.p.:!53-154t;[Ref9— Meth3] 


! 23!Me s 


4-pyridyl 


H 


2HCI 


M 1 : 309(M+ 1 )[Ref9— Meth3] 


I 24!Me i 

i : : 
; i i 




HCI 


M2: 347(M+) [Ref9— Meth3] 
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iEx 




salt DATA 


1 25 


Oc N ->~ s ° 


HCI |M1:314(M+1) 
j[Ref15— Meth3] 



mt&m n , „ 

R 2 O 

rYVs i 

R< 

Ex i R* j R a i R° j R c j R d j salt j ' 

26SMe|H |N(Me)2 |H IH IHCI |M1: 



I Ex i R* ! R a 


R D 


;R C 


R°! salt 


DATA 


| 26|Me!H 


;N(Me)2 


IH 


H 


HCI 


;M1 :371 (M+1 )[Ref 1 1 — Ex881 


I 27|Me;H 


;NH(iPr) 


|H 


H 


2HCI 


|M1:385(M+1)[Ref1 1-*MetM0| 


I 28|Me|H 


jNH(Bn) 


|H 


H 


HCI 


•M 1 :433(M+ 1 )[Ref 1 1 — Methl 0] 


: 29lMe!H 


IN(Bn)2 


!H 


H 


HCI 


M1:523(M+1)[Ex28 side-pro] 


30 


jMe 


|H 


! H 


H 


H 


2HCI 


M1:434(M+1)[Ref1 1— MethIO] 


\ 31 


jMe 


!H 


|NH(CH2C02Et) 


H |H : 


HCI 


M1:429(M+1)[Ref1 1— MethlOl 


: 32 


Me 


H 


;NH[(CH2)2C02Me] 


jH !H I2HCI 


M1 :429(M+1 )[Ref 1 1 — Methl 0] 


33 


Me 


H 


|NH[(CH2)20H] 


jH IH I2HCI 


M 1 :387(M+1 )[Ex31 — Meth7] 


34 


Me 


H 


INH[(CH2)30H] 


:H jH I2HCI 


M1 :401 (M+1 )[Ex32-*Meth7] 


35 


Me 

: 
: 


H 


O 


H !H |- 

• : 

: : 

: i 
: : 
: S 


M1 :51 6(M+1 )[Ref 1 1 —Methl 0] 


36 


Me IH 


iNH[(CH2)2NH2] 


H IH IHCI !M1:386(M+1)fEx35— Meth8] 


37 


Me |H 

: 
: 




H jH IHCI |M1:440(M+1)[Ref11-*Meth10] 


38 


H |H 

j 




H jH I2HCI jM1:406(M+1)[Ref10— Meth16] 

j : « j 


39jMe !H 


NH(COMe) I 


H IH IHCI jM1:385(M+1)[Ref11 — Meth3] 


40iMe !H 


NH(COCH2NHC02t-Bu) 


H |H j- jM1:500(M+1)[Ref11 — Meth3] 


41IH iH 


NH(COCH2NH2) 


H :H I2HCI !M1:386(M+1) 


42!Me |H 


NH[CO(CH2)2NH2] 


H iH ;2HCI ;M1:414(M-M)[Ref1 1— Ex41] 


43|Me!H j 


NH[CO(CH2)2NMe2] j 


H jH I2HCI |M1:442(M+1)[Ex42— Ex88] 


44IH |H ! 


NH(COCF3) 


H IH !CF3CO2Hj M1:42 5(|vi+1)[Ref10— Meth3] 


45!H !H i 


NH[CO(CH2)2CI] 


H |H I- !M1:435(M+1)[Ref10— Meth4] 


46|Me|H | 


NH(C02t-Bu) 


H [H I- !M1:443(M+1)[Ref10— Meth4] 


47|MeiH ! 


N(Me)(C02t-Bu) 


H jH j- lMt:457(M+1)[Ex46— MetMO] 


48|H jH j 


O 

-Nj> 


H jH j- |M1:399(M+1)[Ex45— MetMO] 


49!Me!H j 


N02 


H iH j- !M1:373(M+1)[Ex4-^Meth11] 
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! Ex ! 


R a 


i R° 


IR C 


! R J 


isalt 


DATA 


! 50IH 


!H 


IN02 


!H 


!H 




IM1*359(M+1) 


i 51iMe 


!H 


iOMe 


!H 


IH 


!HCI 


;M1:358(M+1)[Meth1 8 3] 


| 52|Me 


|H 


iCN 


IH 


IH 




!M1:353(M+1)[Refl1— Meth13] 


! 53|Me 


|H 


|Br 


|H 


|H 


j~ 

; 


!M 1 :4Q6(M+) 408fM+2^ 
![Ex4— • Meth14] 


I 54jMe 


|H 


IC02H 


|H 


|H 




M1:371(M+)[Ex52— Meth81 


| 55|Me 


|H 


IC02Me 


|H 


|H 




M1 :386(M+1 )[Ex54— ►MethSl 


! 56IH 


IH 


!H 


IH 


!Me 


!- 


M1:328(M+1)fMeth1,8.3l 


o7|M 


|CH20H 


|NMe2 


!H 


|H 


I2HCI 


M1 :387(M+1 )fRef1 0— Ex88] 


I 58!CH2Br 

: : 
1 : 


|H 


|H 


[H 


]H 




M1:406(M+)408(M+2) 
[Ex4— Meth9] 


j 59jCH2NHMe 


|H 


|H 


|H 


|H 


I2HCI 


M1:357(M+1)[Ex58^Meth10] 


j 60jCH2N(Me)2 


|H 


|H 


|H 


|H 


I2HCI ; 


M 1 :37 1 (M+1 )[Ex58— Meth 1 0] 


j 61!CH20Me 


|H 


IH 


|H 


|H 




M 1 :358(M+ 1 )[Ex58— Meth91 


! 62ICF3 


!H 


!H 


!H 


IH 




M1:382(M+1)[Meth1,8,3] 



: l j R u \ salt j 

-OMe H 12HCI i| 

• : 



Ex 
75 


I R 3 
;H 


jneo-Pen 


R° 


R° 

H 


I salt j Data 

|2HCI |M1:389(M+1) 


76 


H 


icHex 

I 

: 


CH 2 NMe 2 


H 


I2HCI !M1:371(M+1) 
![Ex63— Ex75] 


77 


H 


icHex 


CH 2 NH(Et) 


H 


|2HCI |M1:371(M+1) 
I ![Ex63-*Ex75] 


78 


H 


IcHex 


no 


H 


2HCI |M1:411(M+1) 
j[Ex63— Ex75] 


79jH 


icHex 


Me 


|H 


2HCI [M1:401(M+1) 
|[Ex63-*Ex75] 


80IH 

: 
: 


cHex 


H j 


2HCI |M1:401(M+1) 
|[Ex63^Ex75] 


81 IH 


neo-Pen 


H 


H 


2HCI !M1:403(M+1) 
|[Ex64-+Ex75] 


82!H 


cHex 


Me 

H 


H |3HC! !M1:414(M+1) I 

|[Ex63— Ex75] 




H 


cHex 




H I2HCI |M1:413(M+1) 

|[Ex63—Ex75] 


84. 


H 


cHex 


H 




2HCI |M1:413(M+1) 
|[Ex65^Ex75] 


85: 


H 

: 
: 


cHex 

: 
: 




H 


2HCI |M1:394(M+1) 
|[Ex63— Ex75] 
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Ex! i FT 


R° R c 


salt 


Data | 


86|Me jcHex 


V 


|H 


|HCI 


M1:394(M+1) 
[Ex63-*Ex75J 


87|H jcHex 


Me O 


:H 


'2HCI 


M1:429(M+1) 
[Ex63-+Ex75] 


88 


H jneo-Pen 


Me 


H 


1.5C 4 H 4 0 4 


M1:403(M+1) 


89 


H icHex 

1 


^ N -\„OMe 
Me 


H 


1.5C 4 H 4 0 4 j 


M1:415(M+1) 


90 


H jcHex 

: i 


Me O 


H 


2HCI 

i 


M1:415(M+1) 




I Ex!R a 


!R b 


!R C 


iR° 


!R b 


isalt 


iDATA 


! 63IH 


ICH20H 


IH 


!H 


icHex 


IHCI 


|M1:344(M+1) 


i 64IH 


ICH20H 


IH 


IH 


:neo-Pen 


!HCI 


IM1:332(M+1) 


I 65|H 


;H 


ICH20H IH 


icHex 


IHCI 


jM1:344(M+1) 


! 66IH 


ICHO 


|H 


!H 


jcHex 




|M1: 342(M+1) 


! 67IH 


ICHO 


!H 


IH 


!neo-Pen 




!M1:330(M+1) 


j 68|H 


!H 


IH 


ICH20H 


icHex 




!M1:344(M+1) 


I 69IH 


!H 


IH 


iCH20AcicHex 


IHCI 


|M1:386(M+1) 


I 70|H 


|H 


ICHO 


!H 


IcHex 




|M1: 342(M+1)rEx65— Ex69] I 


i 71 IH 


ICH2CHO 


!H 


!H 


Ineo-Pen 




!NMR(CDCI3)9.82(t,1H) 


| 72|H 




|H 


|H 


jneo-Pen 


I2HCI 


IM1:403(M+1) 


I 73 ! H 




j OH 

H 


|H 


jcHex 


|2HCI 


jM1:410(M+1) 

: • 

: : 

: : 


I 74!H 


iCH2N3 


!H 


!H 


icHex 




!M1:369(M+1) 



mmmv 




\ Ex 






salt DATA 


! 91 


: 138| 

i 


O 


jHCI |M2: 298(M+) 


92 


157; 




jHCI |M1: 351(M+1)[Refl3— Meth2] j 

| j : 
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\ Ex 




salt 


DATA 


j 93 




!- |M2: 312(M+)[Ref13-*Meth2] 

i 


! 94 


w 


|M1: 327(M+1)[Ref13-*Meth2] 


| 95 






|M1: 444(M+1)[Ref13— Meth2] 


| 96 




|M1: 311(M+1)[Ex97 side-pro] 


j 97 




|M1: 311(M+1)[Ref13-*Meth2] 


98 




2HCI 


|M1:314(M+1)[Ex99] 


\ 99 




2HCI 


|M1: 302(M+1) 

j : 


100 


HO-/ 


2HCI 


|M1 :344(M+1)[Ref1 3— Meth2] 

| : 
: j 

j : 



j Ex! R' 


I nisalt 


IDATA 




| 101 


! OH £t 


| 0|2HCI 


|M1: 304(M+1)[Ex99—Meth7] 




| 102 


jO-iPr 


| 1IHCI 


;M2: 260(M+)[Ref12— Meth9] 




j 103 


iO-cHex 


j 1IHCI 


|M2: 300(M+)[Ref12— Meth9] 




! 104 


0-CH2-cHex 


j 1IHCI 


IM1: 315(M+1)[Ref12-*Meth9] 




| 105 


O-Ph 


! 1IHCI 


!M1: 295(M+1)[Ref12—Meth9] 




j 106 


0-(2-OMe)Ph 


! 1IHC! 


iM1: 325(M+1)rRef12— Meth9] 




| 107 


0-(CH2)2-Piperidine 


j 1|2HCI 


!M1: 330(M+1)[Ref12— Meth9] 




| 108 


NH(Et) 


! 1I2HCI 


;M2: 245(M+)[Ref12->Meth10] 




: 109 


Me 

H 


| 1I2HCI 


jM1: 276(M+1)[Ref12-*Meth10] 




| 110 


-o 


1|2HCI 


|M1: 316(M+1)[Ref12-*Meth10] 




111 


H 


1|2HCI 

i 


|M1: 316(M+1)[Ref12-+Meth10] 
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!Ex 


R' 


; n 


isalt 


IDATA 


; 112 


! — N 
| Me 


| 1 


2HCI 


[M1 : 330(M+)[Ex1 1 1 — Ex88] 


; 113 


I O 

I -N A Me 
£t 


| 1 


jHCI 


M2: 287(M+)[Ref12-Meth10] 


114 




| 1 


•HCI 

: 


M1: 328(M+1)[Ex118-*Meth8-^Meth3] 


| 115 


o 

H Et 


0 


HCI 


M1: 302(M+1)[Ex117-*Meth8— Meth3] 


j 116 


O 

-B*C 




HCI |M1:314(M+1)[Ex117-*Meth8-Meth3] 


117! 


NH(C=0)0-tBu 


oi 


=NMR(CDCI3)<5 1.49(s,9H)2.64(s,3H)[Ref9-Meth6l 


118j 


0 

-vo I 

O 


11 


|M1: 348(M+1)[Ref12--Meth10] 

: 


119! 


£t o 


1| 

: 
: 
: 
: 
i 


HCI |M1:386(M+1) 

i 

| 



Tli. «(C|3«LfcJUn<Dttttfi| (NMR: WlCMIBLJSL^RHy. 

DMso-d 6I TMs nBmm-vm&t&m-to 
tits. +>=5w?n^ K? : ?7*-ittmmtLT ; >i)*>7)i,zm^tz 0 



mmm3 

n-S/$p/s*v;u-n->^i,^7v/p [3j 2 _ a] x>«;*fs^;-^-2-* 
#%0J8 (7Mbl^(2.8g)|z SOCI 2 (20ml), OlM? DMF T 1 n*M2nJRSSK L 

fco ejsm£#£d^ toi mtjjwu «ftBifc*atJR-r*cij=«i:y^T!/p [3, 

2-a] ^^;^-2-iiU;^pijK. S&lCCjfc* 
DCE(25ml)l=«»U N - > v>7 P /\*^ 7 5 >(2 .73ml)£Jna.TMT 1 B#K 

«»Lfc, sjs^t^. tK£«]*.tchci, -casta u at* Mgso 4 -cihsl mmzME. 
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£ CHCI 3 /Hex^t»HsSS-ri>Z < !:lr J: y »Hfc*tt(2.36g)£»fc 0 

mmm* i 

N->^D^->^-6-^'Jv;|,7 = y -N-^f/W;P [3, 2-a] 

##0|J1 0 flMbea ! $3COflftii['(&(o.33g) <h n — ( t h*->a;U7Kzi;u) 
(0.53g)tf> DMF(15ml)jt;*Sf-7K;^T. WSC.HCI(0.58g)£ JnifCMT 6 ftffl&ltt Lfc. 

flfttitosarau *-cisfe*a, «EEis*Lfc. f»g>;h.*:&A£ 

MeOH/EtOAcC0;1^;t^|z;t^L. C^tlz 4M.HCI.EtOAc jt^^Jn^.TMlc^Lfc 0 
#fttl«3*itai EtOAc T*3fc»&* MeOH/EtOAc I^^bS^tSZ <t izj; y 
MftfcttO 80mg) £f#fc 0 

NMR(DMSO-d 6 ): 5 11.29(s, 1H), 9.20(brs, 1H), 8.70(S, 1H), 8.43(br), 7.85(br), 7.77(d, 
1H), 7.57(d, 1H), 4.23(br, 1H), 3.88(brd, 2H), 3.18(brs, 3H), 1.00-1.85(m, 10H). 
Hi£0>] 5 0 

N-y^P^l-N-^jl,-6-2hQf7';p [ 3f 2-a] K>»/-f 
^SS0ij3<7^b^(12.3g)$jgfiS^(l23ml)lCi§«L, CftKiRJfrT, ^J15SM(1 .95ml) 

r l mm® zm* l tzo m * titz^^ MeoH r-^-r -s cilery M<b& 

&(12.7g)£#fc 0 
HJS0IJ6 3 

N-^D^>;i/-6-tKQ+>»f;i-N->Wf7 i ;n [3, 2-a]K> 

##«ij6(D<b^(5g)lc 1M.HCl7K^&(50ml)£AP;t-Clt#&. 7K£MI±S5£ L7=„ » 
DMF(50ml)lceSL. 1ST 1 -t KP^vK>v*h'J7^K3.6gK 1 -X 
^JU-3-(3 '-Wf^7;; ?P t°;U) *UU7tM^ 5 K. i&&i£(WSC.HCI)(11.6g) 
^JD^.Tl5];aiCT2^F^tgtt$Lfc 0 -DlNT*ZHlZN->^;Uv<70's^i>;uT5> 
(5.3nrt)£flQ*.T 15#Rfl*t#& s 7K(200ml), IM.NaOH 7K&&(100ml)£JjD*.Tja#s «f 
a»M«l-*-* = tlcJ:y«H<k#ttfl)JKtti*(6.1g)*f»fc 0 C*t**ftlc«fc y ttHffi 
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NMRfDMSO-dg): 5 9.15(br, 1H), 8.21 (s, 1H), 7.72(d, 1H), 7.42(d, 1H), 6.06(br), 4.69(s, 
2H), 4.25(br, 1H), 3.18(brs. 3H), 1 .00-1 .85(m, 10H). 

mmm6 4 

6-th'0 + ^fJl,-N->f;i,-N-^> W7 >;p [3i 2 -a]K> 

NMR(DMSO-d 6 ): 6 9.27(s, 1H), 8.22(s, 1H), 7.72-8.21 (br), 7.72-7.74(m, 1H), 7.40- 
7.43(m, 1H), 4.70(brs, 2H), 3.35-3.55(m, 5H). 0.97(s, 9H). 

mmm6 5 

N-t/>7n^dF^jU-7-t h'O^v^f^-N-yfWyn [3, 2-a] K> 
W 5^\/-^-2-*;U7tf#-9-= K • Iftiltt 

#%W3CD^^(24g)$THF(100ml)fc^L. Ztllz 1M.T" h 7 ^;UT>^ = ^ 
A?;u* 'J K<7> THF *«(60ml)* ft] jLTMT 1 B*IBH*# Lfc. LfcSL 
SSM*^P7h Otaj;^;Tol:T-bh>=1:1) T?#*««Lfcfft, al^CD&ii 

NMR(DMSO-de): 5 9.04(br. 1H), 8.10(d, 1H), 7.70(s, 1H), 7.35(d, 1H), 6.12{br), 
4.66(s, 2H), 4.25(br, 1H), 3.18(br, 3H), 1.05-1.85(m. 10H). 

mmme 6 

N-i/^P/s^F->;U-6-7^;U5;U-N-^^;i/^7 ,t /a [3, 2-a] K>^5^ 

^SS0|J6 3(D^^^KDflttt§f*(12g)(D DMSO(60ml) «g S jf&K T E A (17ml). 
S0 3 .Py(16g)^*n^rMST1B#ra«#Lfco *(300ml)£JD;l. «f 

msm* 5 - <t k£ y mmit-&®K9AQ)&mtz„ 

NMR(DMSO-de): <5 10.09(s, 1H), 9.12(br, 1H), 8.72(s, 1H), 7.95(dd, 1H), 7.85(d. 1H), 
4.26(br, 1H), 3.18(br, 3H), 1.07-1.85(m. 10H).: 

nmm 6 7 

6-7frJl,Zjl,-M-*T)l,-N-tt'i^)i,^7ya [ 3> 2-a] 'O'/'f 5 $V 
— ;U-2-*UU7tf*-«t5 K 
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NMFKDMSO-d^: S 10.10(S, 1H), 9.23((brs, 1H), 8.71(s, 1H), 7.96(dd, 1H), 7.86(d, 1H), 
3.2-3.6(m, 5H), 0.97(s, 9H). 

mmm 6 s 

N-v^P^«>;i-8-tKP^^- N _^, u ^ TV - p [3 2 _ a] K 

Xffifll6 9<ZMb£1»(42mg)a> Me0H(5ml)»jfcJz IM.NaOH 7K;t;££Aa*.T^;£T 1 
BtWMlttLfc. MeOH 7 K. BOAcTf»*L, *«JS^7K. fiS*Q££7KT? 

**Lfc. Na^O, *Mt*»EB5fcU »S«B$^S<0 EtOAc C 
il^ct y gtHb^ifei(23mg)£*#7c 0 
HiS0»J 6 9 

[2- I»*CI/n*v;U (y^U) ^U/x^ju] ^T^P [3, 2-a] 

JU-8-- OH **;u h • 

^«E0>]5 6<D<b^J(164mg)<D CCI4(10ml)^|c AIBN(8mg),NBS(89mg)£Jn;LT 2 

Hy>A(820mg)*JO*r$&|=2B*|BHn»JiacLfc. il«$iESiLfcl, »S«9 
^^ a7h C*UJfc;Hex:EtOAc=1:1) TJttSlU yfc»*± LT 

EtOAc "Cft*** C £ Ic«fc y aSKb^^(51 mg)*»fc. 
5SflE0!l 7 1 

6-7^;i/5;U>^;U-N->^U^-N-^^>^;U7'vrp [ 3 , 2 -a] '<>l/-f 
5^ V*— /U-2 -73/U^+h5 K 

7/U=f >»H«T, DMSO(20ml)lC60%NaH(0.32g)£^S 
;U) KU 7x^;U7hX7fv^^A>7nU K(2.87g)$^j-JD^. S»tj 30»M«ffLfc. 
-<7)SJS^;^IZ,^fl5«ij6 7ror;u^t Kf*(0.69g)tf> DMSO(2ml)i§;-££jjgjTLm;£-e8 
B*M»#Lfc. RJ6*S***C:fc(*, EtOAc "Ctttti L, *m««M. * % fifDt 

*nvh (^aj;-«;Tol:EtOAc=3:1) T?»SU > h**> lf=.;H*(0.49g)*»fc. 
fctf-/M*<D THF(5ml)itiSlc 4M.HCI-EtOAc *«(5ml)£jta;tMT? 2 8f M1JK& L fc. 
fi«a*Wn«»*Tf*»Lfc* % EtOAc £ffl^T«3tb U ttfl 

A^PTh (»aia;Tol:EtOAc=3:1) 7?I*«U «Hfc**B(0.32g)£»fc. 
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NMR(CDCI 3 ): 9.82(1 H, t). 8.09(1 H, s), 7.74-7.79(1 H, m), 7.53-7.55(1 H, m), 7.21-7.26(1 H, 
m), 3.86-3.89(2H, m), 3.32-3.54(5H, m) ( 1.02(9H,s). 

nmm 1 2 

[2- [N- (2-> S^vX^Jlx) If« -N-**^ 

>^;u^t^p [3, 2 -a] 5*y-;u-2-*i;U7t**-9-5 K- 2tttt« 

Sttftl 7 1 0Mb£*fcl(0.1 6g)<7) DCE jt;^lZ2-^ «>x^;ut S >(0.18g). I*S£ 
(1ml). NaB(OAc) 3 H(0.50g)$Jn^MST- 8 B*M«#Lfc. SJE&^f&fD NaHCCVK^ifc 

T?*»Lfc», EtoAc^ffliNxaaiL, tt«*tt7jcT?3fe»a. m 

&;CHCI 3 :MeOH=10:1) 7?i»S{Lf:o MeOH izjgffi L 4M.HCI-EtOAc 

*aT?«iat- * c * i= * y aB<b*«B(o.o3g)^»fc. 
mmm 1 3 

[ ( t kp*v) (1 h— < s*v— a,- 2 — r;b) 

-N-^Wf7!/Q [3, 2-a] 5 * 2 -*;U^*S K • 2« 

1- C (2- HJ*^JUi>'j;ux h+v) >^;u] -f 5 — ;U(151mg)0) THF(5ml) 
j§;"air7;b=f>SISaT. -78°C ICT 1.5M nBuLi-Hex ;§&(0.5ml)£aQ*-C 30 ft 

NM»*Lfc. 0^-C^.tL$-78°C l=JfraiLteltJfi#J7 O(D^^(0.26g)(73THF(1Oml);t 
«l=ft*T*&f=15#IH|»#Lfc. SJ5»j«l=**ftIitTEtOAct?ttfflL. fift&tt 
*"CifcJ*Lfc. ;"3&£MIEE®£&. SSIl?*7A^P7h (J§ffl;^;Tol:T-tr h>=2:1 
~CHCI 3 :MeOH=10:1) •C»«"r* Z £ led: y TJUa— ;H*(192mg)£»fc. 
O iPrOH(5ml)»J*l:: 3M i£il(20ml)£Jna.T 1 MAlftraLfc. 
NaHCO,-C*fflU CHCI 3 T?ttttl Lfc e Na,S0 4 Tflt««, &0E£V£U ^®^D^*7 
A<7PVh (5§aj;^;CHCI 3 :MeOH:28%T> ; E^.T7K=1 0:1:0.1) Tf««Lfc. #t>*ifc 
fls*fc*tt5fel=«fc y«K4l^ U EtOAc-T-fe h>T?jfe;ft5C tic J: UMfl:M 
(50mg)£|#fc o 

C C2- [v^P^'>;U *JU/^-f;U] f7'/P [3, 2-a] *> % AT 

s*V— ;u-e — r/u] ;*^U] TvK 
^2S0"J6 3 0ftMJ: L JHi£^j7 5 tmmiZ LT§!iigL£:6-<? DO^fjb-N- 
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■9-5 K&8£J&(0.15g)<7> DMF(5ml)^;^|c NaN 3 (0.20g)a.t>* ^OO^O^g)^*.. 80°C 1? 
15 B*|H]&|tt Lfc&, BU4NI £84i!£g*n*. 80°C T? 8 ffiHBK MlC 120°C T? 15 f$M&|& L 
fee SJfcifc EtOAc-CtttliLfco MgS0 4 T?tt«Lfc». 

U £IHb£1$3(0.14g)£f#fc o 
Ulifi^J 7 5 

6- [ [ (2-* h + vlfil/) 75/] *^U] -N-Z^U-N-^'O^U^ 
7 VP [3, 2 -a] 'Oy-f sy!/-JI/-2-*^t5 K • 2«ittt 
SOCI 2 (5ml)lC7K^T, Xffift6 40Hb£1fe(O.99g) fcJnfcTMfcT 2 B*|»«J*Lfc 
SOCI a £MEEfi3K-*'5££lc < fcy» 6-?nn>f jb-N-yf^-N-^fO 
*H,*T % Sa [3, 2-a] /OV-f sy/- )l>-2 -2>;M?*+h = K. 4flfctt(1.15g) 
#fc;fcfcfc*tt(2TOmg)£ DMF(10ml)lc»l!¥U d*U=2-y h+yif^7 
5>(390mg). K 8 CO 3 (1.0g)*JlDS.TaaT. 3BMlH*Lfc. fiJ6»ja£*lCl£^ 
EtOAc-eaaj. *, tt»**7K-C3fe»«. *l7KMgS0 4 T?«H*U »«*3«ffi«*Lfc. 
Sgi$*7A^D7 H&ttift ; CHCI 3 :MeOH:fia?D NH 3 *»Jft=10:1:0.1)-efMlLfcfc, 

-T* -<t(Zj:LJ £H<b^&(160mg)£»fc. 
NMR: 6 9.26-9.48(br). 9.1 2(1 H, s), 8.21 (1H, s), 7.78(d, 1H), 7.63(dd, 1H), 5.00-5.70(br), 
4.22-4.36(m, 2H). 3.60-3.66(m, 2H), 3.38-3.53(m, 5H), 3.30(s, 3H), 3.02-3. 18(m, 2H), 
0.97(s, 9H). 

mmmso 

N-v<7 D'NJF-v^-e- C C (2-> K^ri/X^U) 75/] > ^U] -N-^^U 
^7 % /P [3, 2-a] K>»/-r 5 ;U-2-*;U7t?^r-9-5 K • 2igg|Jg 

NMR: <J 9.53(brs, 2H) 8.82-9.26(br, 1H), 8.27(s, 1H), 7.79(d, 1H), 7.68(dd, 1H), 4.29(brt, 
2H), 4.15-4.36(br, 1H), 3.66(t, 2H), 3.30(s, 3H), 3.00-3.30(m, 5H), 1.52-1.90(m, 7H), 
1.28-1.43(m, 2H), 1.07-1.25(m, 1H). 
nfaMB 1 

6- [ (3-/ h**>^ne;u7S/) >^;u] -n->^;u-n-^^-^>^;u^t 

'/P [3, 2-a] K>»/-T ;U-2-*;U7f?^r-9-5 K • 2i£S§j£ 

NMR: 5 9.30-9.50(br),9.14(s,1H),8.23(S,1H).7.79(d, 1H), 7.66(dd,1H), 5.50-6.20(br), 

4.27(brt,2H), 3.36-3.54(m,7H),3.22(s,3H), 2.88-3.02(m,2H), 1.86-1.98(m, 2H), 0.97(s, 
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9H). 

HifcflJ 8 3 

N - i/^ P a^*/^ - n ^b- 6 - ij y ^ f A^yp [3, 2-a] 

NMR: <5 11.36-1 1.54(br, 1H), 8.75-9.10(br, 1H), 8.27(s, 1H), 7.79(d, 1H), 7.72(brd, 1H), 
4.48(brd, 2H), 4.07-4.37(br, 3H), 3.76-3.98(m, 4H), 3.02-3.34(m, 5H), 1.50-1.85(m, 7H), 
1.25-1 .44(m, 2H), 1.07-1 .21 (m, 1H). 
SSJS0IJ8 7 

*=f-)\, n — [ [2- O^p^vju o^u) -hi\,iV*4 ;u] f7>;p [3, 2- 

NMR: <5 1 0.65-1 1.08(br, 1H) ,8.80-9.20(br, 1H), 8.26(s, 1H) ,7.80(d, 1H), 7.61 (dd. 1H), 
4.05-4.80(br), 3.76(s, 3H), 3.05-3.30(br, 3H) ,2.83(s, 3H), 1.50-1.87(m, 7H), 1 .28-1 .43(m, 
2H), 1.07-1.25(m, Hi). 

mmm 8 8 

6- [ [N- (2-> h**/X^|,) -N-^f^jsy] y _ N _^, U _ N 
-*3j-*>^UTT!/n [3, 2-a] ^>^;^;-Jl,-2-*mt5K- 1. 

^Jfc0>j7 5<D1b*tt<DIKtt(*(2.84g)l=^||(i2ml)» 37% * A 7 JU^r t K7]c»SS 
(12ml)£JJD*.T 100°C CT 1 B#IHai#Lfc. 3lt£*SB£tt. 1M.HCI**££ CHCI 3 
-C«7*Lfc. 7K»*NaOHT?««Lfca. CHC^fttti LBtfK NagSO^fcHL 
i& a S £ L „ &®!B3£2i7A<7PTM ;CHCI3:MeOH:28%NH3 7jc ;S ft 
=20:1:0.1)-C^g{L, »&fcfcaM**S£*Sfc|cJ: y 77;Htt Lfc&. EtOHfr&Bft 

S C <t tc J: y »lHb**i(2.72g)*»fc 0 
NMR: 6 9.07(s, 1H), 8.06(s, 1H), 7.63(d, 1H). 7.32(dd. 1H), 6.62(S, 3H). 3.73(s, 2H), 
3.35-3.55(m, 7H), 3.24(s, 3H), 2.65(t, 2H), 2.25(s, 3H), 0.96(s, 9H). 

mum 8 9 

N-v?p/N**>,L,- 6 - [ [n- (2-> h^ylfyi,) -N-^^/UT5y] >^ 
JU] -N-^^U^T'/P [3, 2-a] K> y ^ S $f 2 - S K • 

1. 5T7-7;U®j® 

NMR: <5 8.95(brs,1H) 8.07(s,1H), 7.63(d,1H), 7.34(dd,1H), 6.62(s,3H), 4.15-4.35(br, 
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1H), 3.77(s, 2H), 3.52(t, 2H), 3.25(s, 3H), 3.17(brs,3H), 2.68(t, 2H), 2.27(s,3H), 1.74- 
1.86(m, 2H). 1.52-1.74(m,5H), 1.28-1.43(m,2H), 1.07-1.21 (m,1H). 

mmm 9 o 

N- [ [2- [v<7P^4rv;U (>^;U) 2UU/N*^*Ol/| *TVu [3, 2-a] X> 
'/-f 5*V-;U-6— f;U] >^; U ] -N 2Jfii£t 
^ifc0>j8 7aMt*fc(0.11g)£ MeOH(5ml){Z;t8?U IM.NaOH 7kj§&(0.52ml)£aD;tfc 
MT? 6B*|BJ«ttLfc„ $ 1MHCI LfcflL 3»ET»«£B3c 

U ai^*7A^7P7 hT-^SlLfco MeOH t*«L 4M.HCI.EtOAc»«*» 

*«J*LfcSL «ffiT*»«ML. fttSA£tt7t. »6*ifc«eaSEtOAcT»ft3*U 

Sfl<bdtt(92mg)$ftfc. 
NMR: <5 1 0.20-1 1.00(br, 1H) ,8.80-9.20(br, 1H), 8.28<s, 1H) ,7.79(d, 1H), 7.61 (dd, 1H), 
4.35-4.75(br, 2H), 4.15-4.35(br, 1H), 4.13(brs, 2H), 3.18(brs, 3H) ,2.81 (s. 3H), 1.50- 
1.87(m, 7H) ,1.28-1 .44(m, 2H), 1.05-1.25(m, 1H).: 

mmm 9 1 

#%0IJ1 3 0Mb*fc<376ing)£ THF(30ml) U =*ll=T;b=f >#Bi*T. -78°C 

IZT 1.6 M n-BuLi.Hex »«(l.5nil)SJDitHi-C 30 #BH£# Lfc. OlvCZ;»llCv 
^P^-9->*;U7t-:-;u>>pij K(401ml)^-jQjir$e,IC 30 «-M*l*Lfc. £*S«£7 
ft. TMU EtOAc -Cttai. IM.NaOH 7K. lfi«***T?3fe/ 5 *Lr» 

fc:Hex:Et0Ac=4:1)-C|»«Lfc. LT&T-fe h >T?*#-r « Z <fc U 

M*b£B3(320n«g)£&fc o 

ft J601J 9 9 

2-^^7Sy 7*5^1,-3 ->*j|,^7:/n [3, 2-a]K>vV 5^V*-/U • 

1- (3->W7VP [3, 2-a] "OvT-f OlO X^y > 

(Can. J. Chem.. 45(23), 2903-2912(1967)) (2.3g)<DK^(200ml)j§^l^a^(1ml), 
K(2ml)^iD^T90"ClCT30^jD8fttS^L7t. Se»»«H$i<»IVU tfrtHt&l 
£il£S&U EtOAci?35fe*Lfc. 1.2g £*)frT, vlf /b7 5>(3ml)(D7-b h 
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~hUJU(30ml)*SSlCiD*TSffll=T 30 #M!JH*Lfc. £fln*.. EtOAc 

vmm. 7k. tt*lftttUKT?Jfci*SL &7k Na^SO, T*&® U »»t*saEH* Lfc. SftV 
tt**9A>7n-7h (jSfcH;fc;Hex:EtOAc=2:1~1:1) T?*»«U * &»=*S£Tfttiftttt 
Z £ |z J: y M<b^*(3S5mg)*4»fc. 
i 9 

BA+J/^ N _x^;u-N- [ (3->^JU^-TV"n [3, 2-a] 

£ttgftj 1 0 8 <D<b^!&CDfl8&i*(840mg)<75 DMF(15ml)»«l= K£O a (1 .42g) % 2 -<7 Q 
□ ^BA4t^ >(0.783ml)£J]Qx.T 100°C ICT 4 I^IUJ»Il»«J*Lfc. MlwItfSfiL 
**»*TEtOAc-CttUl. 7k. tt»*tt7K-eft*L»*Na i S0 4 T?ieJiLfc. »fft«X 
ffiB*». »Btt£*9A*o-7 h (5taijat;EtOAc:CHCI 3 =1:2) *ttf=J:y 
^K^t U «7-tr K>-C3fe*-r*^tl=J:yMib$«l(223mg)*jHlfe«at LTf# 
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1 . mG I u R 1 

mG i u r i izftmTZit-swstotom&mm-tzij&t LtmG i u r i asumife 

mG I uRI [C^SiltiRffL ^atjlft^lB^ne-TSy-N-^DA^ 
v^-N, 3-v^jU^7^/n [3, 2-a] K>'y-r 5^y— ;U-2-*/U7t?^ 
■9-5 K(WO9944639)0> h 'J A^K;uf*£fiH>*;$S^|SlS£ i> ? „ laTKBHW* * 

±IB<b*1*l4, mG I uRI af|3g$fflfla^ffitxfc^^X7T^ix;U-f / v H— ;U (P 
I ) JB7K#»& (Nature 383, 89-92, 1996) fZfc^TSOU* 5 >»0>K{Er::*f L IC M = 24 
nM tl^*l>I»JStt$*L"Cl^. 

(PH]- (6-7Sy-N->5P^->^-N, 3-^fW;Dl3, 2-a] 

"Ov^f 5*V— ;u-2-*;U7tf^r-9-5 K) (OSSS) 

a^tt^fflt^fch'J^^A^^UfrOD^fiElia-y^U^TyP [3, 2-a] K 
> »/-r 5 y V*— ;U- 2 - * ;U?H ^**>;U7 = > 4 tj W099/44639 ClIESt 

[3, 2-a] S^;-iL-2-A^m; KfcDMF*, NaH, pHJ-a^ 

<t>^A> (CT 3 I) $m^XMtt$}lZT S. K(7>N-/^u<b*fT5Ci:lcJ:y«J6Lfc. 
ftilStt ; 83 Ci/mmol (Amersham) 

(7 h/jNflea P2 KH»fl)f^fit) 

7'^ (Wistar, tttts 9-12 SM) SKBIU /J*»£ftaiLfc. 22£3II£U 7-10 
*i® °-32 M v 3 tt» jfc 7? * ^ -f X L fc. 900 x g T 15 »|HiaiO$«L\ ±jf?£ 
»J<DMlc«ffLfc . ata^i ®S<S:^M(D0.32 M vaiil^Sgt^v 
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t4 X L 900 x g V 15 ^ig/C^^o fc„ C(7)B^# b^fchjlf <!: Sfclc# b;ftf-_t 
t>it 15,000 x g -C 20 #P.SJS'k£*TC>?i„ ;Jtg£ 5 mM Tris-HCU pH 7.4 7?*^ 
XL^S.OOOxgrMS^jl.D^fTO^COT^^^^-^yigLf-j^^somM 
Tris-HCU pH7A-C*=EZ>-)-4 XU 15,000 x g V 15 flf B 1>I4>£?To fc. 3Cg£iIg<D 
50 mM Tris-HCU pH7.4T^vt< XU /M*lf LT-80°C(CTiS#Lfeo 
ClteStlfc) 

$S^&fi Thomsen \zm CtzTttt&i* fritz* 

T^-b-T/\*'V 77-i LT 50 mM Tris-HCI, 2.5 mM CaCI 2 . pH 7.4 £JBl*fc. [ 3 H]-6 
-7S;-N-^DA^^-N, r 3( 2 -a] *>»/-f 

£*y-;U-2-*;M***S K (»*Stt;83CIAnmol;Am«sham) . Bttfcdtt 
&U%0.1 mg(7)7^ M*raP2«ffl#£±*-C200MLI=JS:*J:3IC7 L * 
l*96^"7-<^P^U-hP»q|c!|g^L. Gft25°C) 45 »IW-f o.^- > 3 > 

7 £fr ofc„ -< >^tj.K— i/ 3 >o$|T[i Whatman GF/B filter £J3l^::;liia;i-efT-o 

fi 47nM. Bmax I* 3.9pmol/mg protein T*&-otz 0 20 nM (DpHJ-6 — T 

S</-N-v^PAm-N, 3-V>f^f7 i ;D [3, 2-a] K>^5^y 
-JU-2 -2i;U7t-:^-y-5 K*m\ 4$A«^tttfS«ta}?« 10 pM N->^pa+ 
*>;u-6-yj v;ursy -N-y f^fj'/a [3, 2-a] 

2-^^7t?Jr-9-= K (^«E0IJ4 1 IC M =20 nM. mG I u R 1 a fllgSfflBS^fflL^fc PI 
SSSMli BIO-RAD DC protein assay (BIO-RAD) £flH^= 0 «4MftK& LT^Jfl 

Thomsen-C; Mulvihill-ER; Haldeman-B; Pickering-DS; Hampson-DR; Suzdak-PD, A 
pharmacological characterization of the mGluRI alpha subtype of the metabotropic 
glutamate receptor expressed in a cloned baby hamster kidney cell line., Brain-Res. 
1993 Aug 13; 619(1-2): 22-8 

ic w ttT? io- 9 m <D3*ivswott£*rr * c ttmmztttzo 
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• Aronica E., Condorelli D. F., Nicoletti F., Dell'Albani P., Amico C. and Balazs R. 

( 1993 ) Metabotropic glutamate receptors in cultured cerebellar granule cells: 
developmental profile. J. Neurochem. 60: 559-565 

• Santi M. R., Ikonomovic S., Wroblewski J. T. and Grayson D. R. (1994) Temporal 
and depolarization-induced changes in the absolute amounts of mRNAs encoding 
metabotropic glutamate receptors in cerebellar granule neurons in vitro. J. Neurochem. 
63: 1207-1217 

• Aronica E., Dell'Albani P., Condorelli D. F., Nicoletti F., Hack N. and Balazs R. (1993) 
Mechanisms underlying developmental changes in the expression of metabotropic 
glutamate receptors in cultured cerebellar granule cells: homologous desensitization 
and interactive effects involving N-Methyl-D-aspartate receptors. Mol. Pharmacol. 44: 
981-989 

2 . in vivo iz&if&m&mfflftmm 

(MCA fr&fflm^TM 

*»0Ht**B U 6 mg/3 ml IziSSLfc. 

J. Pharmacol. Exp. Thr. 276, 84-92, 1996 Fischer-344 v h(Di MCA £ 

jt&mm u *o 5 j: y *mwit-£®i&. 6 mg/3 mi/kg/h (D^mxmmm • mm 
jst-c 24 mmmmmnm^i^Ltzo ®*mT&mm. nsfttUL. 2,3,5- 

triphenyltetrazolium hydrochloride (TTQSfefe %ffi, L „ Sgfti® £ ffl& L fc„ 

±mt&m<D&m mGiuRi f:&*ttiifDi£$*-r&*a9Hb*«B£<. fimmfoiz&zm. 

tiznzt&v^ 5i^4-mGiuRi M?ptt. 4$icmG i u r i mvn$m : £&-rz>*mwit 
&mt. mmm* ftizm&m<D&&M(D%mizmmtmmv&zzti!>m®2*itz 0 
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1. TfB-flftse (I) Tf***i*^Tl/PK>7-<*55fl/-;U«SP«:xi*-5-fl)Jt 



R 1 : (1) - A 1 -CO-N (R 6 ) -R\ 

(2) -A'-CO-A 2 -R 8 , 

(3) -A '-CO-A 3 -N (R 6 ) -R\ 

(4) -A 1 — O — A 2 -R 9 S 

(5) -A '-N (R 6 ) -R \ 

(6) -A 1 -N ( R 6 ) -CO-R 7 , Xfi 
( 7 ) - N (R 10 ) — C O — O — R 11 „ 

R 6 sr/R 7 : i^-xiii^or, tK3§. -n (r ,s ) -r »\ m&^-ci^T*, 

R ,5 &tfR 16 : ra-XI**fco-c**. - c o -««7;u*;u, -CO-/nP<£ 
*&7;u*;u. -co o r m 0 
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'J— ;u 

R 2 :7km. itt»T;u*;b» /\p— (tt»T;u^r;u % t KP**>-i5fft7\iu*;i,. f&j&r 

R \ R 4 &t>'R 5 .: i-Xttlftot, ** % /NO. H7;^;k /\P-««7 

n ,-««t;u^u. th'a4v-fil7j^k t Kp*v, Mt;u*;u 
-o-, i/7/ ( -coor ««, 7^k *;us;hs«7>u*^ 7H-0-. 

7*>;U-0-<g*»7;U*;k ZhD, -A 4 -N (R") - ( R ,3 ) % _S0 3 H. 
Xli-A 5 -0-A 4 -N ( R 1 2 ) - (Ri3) g o 

R n RlfR ' 3 : leJ-Xte^fcoT. 7kift, -C O-i&mT )l N ( R 1S ) - 

R '\ -co-/\p-ffi«T;u4r^»xi*, «***ir^rt«kLx««T;u+;u 

R ,J a^R ,3 *<|Hia#(z7K^<D<t^ii, a 4 ii*s^Jsm£^-f 0 

A 4 : xi* t Ka + y;HTfajft$*itlN-ctJ:Ufi«7^U>S 

A 5 xi*«tt7;Mf 

2. R'it-A'-CO-N (R 6 ) -R 7 l?fe^if^ro®Hl ffi«aMb**BXf**<Dtt. 

3. 6- [ [ (2-7 K^ri/X^;U) 757] 7 _ N -7 N 
;U*7!/P [3, 2-a] ^y;-f S^-il^-^^S h*. N-v?P^* 
V/U-6- { [ (2-7 h + vl^) 75/] >tF;U -N-^f^^n [3, 
2-a] K>vV 5^V"-;U-2-^;U7t?Jr-y-= h\ 6 - { [ (3-7 h^V^P^U) 
757] 7^;U} -N-^f^-N-^^W/D [3, 2-a] 
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T)\,T7Va [3, 2- a ] *>vV 5*^—^-2 -a ;u,-t?*+j-s h\ n- 
{ [2- l*/9w\*i,n, *;t,/^-oi/] fjyp [3, 2-a] K>y>r 

s*V— ;u-e — ou] -n-^wu-^-k 6- { [n- (2-/ h 

[3, 2-a] ^>VV 5^^-;U-2-^;U7fC^= h\ N - :>>7 □ -*s* v;u- 6 - 
{ [N- (2-* h^rvI^U) -N->f;i,7iy] -N-^^fT'/p 
[3, 2-a] 'OW 5^V*-;U-2-*;U7t?i|r+J-= h\ N — ( {2 - [>>^P^ 

v;u *;u/^-r;b] fjVn [3, 2-a] ^^vVsyiZ-^-e-fjH 

*tp;u) -n-> *juyj i^fr&attSjfcafcfcttxii*©^ 

5 . TtE-fl85£ (la) 0)itfiyiX.lt*<Dt& o 




R* 0 



>^;u 0 ) 
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